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Introduction 

HE piperazine compounds are established as 
"[ ‘anthelmintics both in the human and veterinary 
fields, but whether or not the acid radical with 
which the piperazine base is combined has any effect 

on the overall efficiency is a matter of controversy. 
Standen (1955) concluded that piperazine adipate, 
citrate and phosphate were equally active, in vitro, 
against Ascaris lumbncoides from the pig, all three 
salts being equally efficient in inducing a state of 
narcosis in the worms. Hartley (1955) pointed out 
that these results had little relevance to the differ- 
ences in behaviour in vivo of the three salts. He 
stated that the citrate and phosphate, being soluble 
in gastric contents, suffered much absorption before 
reaching the intestinal parasites, whereas the spar- 
ingly soluble adipate became coated, in contact with 
the gastric contents, with the more insoluble adipic 
acid and was, therefore, much less absorbed. Standen, 
Rogers, Goodwin & Stephenson (1955) published their 
findings on the solubility of piperazine adipate and 
confirmed the findings of Davies, Forrest, Hartley 
& Petrow (1954) that the solubility in water at 37° C. 
was 7.49 g. per 100 g. solvent. The former workers 
also found that the solubility of piperazine adipate 
in 0.27 per cent. w/v HCl at 37° C. was 7.76, 7.65, 
7.49 g. per 100 g. solvent in three separate experi- 
ments. They reported that 0.7 g. of piperazine adi- 
pate, gently shaken with ro ml. of human gastric 
juice (free acid 0.02 per cent.; total acid 0.1 per 
cent.) dissolved rapidly but was not completely sol- 
uble at 37° C., whereas 0.6 g. dissolved completely 
in 30 seconds. No evidence could be found for the 
contention that the adipate became coated with adipic 
acid or that it was rendered insoluble in gastric ton- 
tents. Data was also presented on the absorption of 
piperazine preparations. There was no significant dif- 
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ference between the rates of excretion of citrate, adi- 
pate and phosphate given to groups of 10 normal 
adult volunteers, each of whom received a dose 
equivalent to 3 g. of piperazine hydrate and it was 
evident that equivalent amounts of piperazine from 
all these salts had been absorbed into the blood 
stream. 

However, Dunn’s (1955) experiments in which he 
compared the efficiency of piperazine adipate and 
piperazine hydrate against Ascaris lumbricoides and 
Trichocephalus dispar in Australian children, aged 
from I to 14 years, indicated that the adipate was a 
superior compound, especially against the whip-worm. 
The dosage rates employed were 75 mg. per kg. 
bodyweight per day for three days for the hydrate, 
and 300 mg. per year of age per day for three days 
for the adipate. Dunn states that these rates are 
approximately equal. If anything, the rates of piper- 
azine hydrate used were higher than those of the 
adipate and yet still the adipate appeared as the 
superior anthelmintic. The actual results obtained 
were expressed as percentages of children ova-free 
after two-and-a-half weeks. Against A. lumbricoides 
piperazine hydrate proved effective in 77 per cent. 
of cases treated, whilst the adipate gave a figure of 
95 per cent. Against Trichocephalus dispar piperazine 
hydrate was effective in 18 per cent. of cases treated, 
whilst the adipate was effective in 90 per cent. Such 
a difference in effect between two related chemical 
compounds is interesting and must be taken as an 
indication to investigate the position further in order 
to find the basis for this added anthelmintic 
efficiency. 

Other in vivo work has been attempted in Cairo 
by Nagaty, Rifaat & Salem (1955) who designed an 
investigation to assess the value of piperazine citrate 
and piperazine adipate when given in single large 
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doses for the removal of ascaris. There was appar- 
ently no attempt made to give doses of the two salts 
containing equivalent amounts of piperazine and no 
real comparison can be drawn between them. Single 
doses of adipate (4.5 g.) and citrate (3 g.) caused the 
expulsion of most of the worms, but the number of 
cases cured was small. Using piperazine citrate’ in 
single doses of 3 g. for patients between 40 and 80 
kg., the authors reported 4 cured out of 11; this 
gave a percentage success of 36.3, which is worth 
comparing with the results obtained by Shafei (1955) 
in Alexandria, who used the same anthelmintic. He 
gave’ 50 patients each a single dose, namely 3 g. 
for adults and for children weighing over 25 kg., 
and 2.5 g. for children weighing less than 25 kg. 
Only 2 patients from this group were followed up 
for o:2 month and of these 22 were clear of ascarids. 
The percentage success, therefore, was 84.6. It is, 
perhaps, surprising that the workers in Cairo did 
not reach agreement with those in Alexandria; there 
are obviously other variables at work and little impor- 
tance can be attached to the results until the nature 
of these becomes known. 

In view of the above, it seemed desirable that a 
comparative in vivo assessment of the anthelmintic 
effect of the piperazine compounds, citrate, phosphate 
and adipate, should be made. This should be carried 
out on a group of animals kept under identical con- 
ditions in order to avoid any differences in diet which 
could conceivably interfere with the mechanism of 
the anthelmintics utilised. Further, all animals should 
be dosed at the same time and all should receive 
the same dosage rate of piperazine base. 


It was decided to incorporate into the experiment 
a piperazine compound which is chemically linked 
with carbon bisulphide. This compound is piperazine- 
1-carbodithioic acid? which, on contact with hydro- 
chloric acid, readily decomposes liberating piperazine 
and carbon disulphide, both of which are anthelmin- 
tic in action. If any of the piperazine compounds 
have greater anthelmintic efficiency than the others, 
then it might be expected that the carbodithioic acid 
would rank high in the order of superiority. 


Experimental Procedure 
(a) The piperazine compounds 
Piperazine adipate' 

This compound is an established veterinary anthel- 
mintic, as was shown by Sloan, Kingsbury & Jolly 
(1954). It is, at present, the only piperazine com- 
pound which appears in the literature as a recom- 
mended product for horses (Sloan, Kingsbury & 
Jolly, 1954; Poynter, 1955a, 1955b; Downing, Kings- 
bury & Sloan, 1955). The dose employed in horses 
is 10 g. per 100 lb. bodyweight, or 220 mg. per kg. 
It is highly efficient against Parascaris equorum and 
Trichonema spp., and is also useful against Oxyuris 
equi, Strongylus vulgaris and Triodontophorus spp. 
It has little or no effect on Strongylus edentatus or 
S. equinus. 


1 Antepar. 
2 Safersan. 
3 Coopane. 
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Piperazine phosphate 

The product employed was a dispersed mixture of 
the salt in kaolin, each gramme being equivalent to 
500 mg. of piperazine hexahydrate. 


Piperazine citrate® 

This salt has been extensively used in the treat- 
ment of ascarids in humans and has been shown to 
be very efficient (Goodwin & Standen, 1954). It is 
also recommended for poultry, pigs and small 
animals. 


Piperazine-1-carbodithtoic acid® 

A compound shown by Leiper (1954a) to be an 
effective vermifuge for the removal of Ascaris lum- 
bricoides and Oesophagostomum dentatum from pigs. 
The salt has also been used by Leiper (1954b) on 
adult horses. He found that when given at rates of 
26, 50, 80 and 150 mg. per kg. bodyweight, large 
numbers of Trichonema spp. were voided. Small num- 
bers of Strongylus vulgaris and S. edentatus were 
also recovered and reductions in egg counts occurred. 


The above compounds were the only ones used in 
these experiments. It was obvious that the dosage 
rate of piperazine had to be efficient. All information 
on this topic has been obtained using the adipate. 
Sloan, Kingsbury & Jolly (1954) found that rates of 
120 to 150 mg. per kg. bodyweight were ineffective, 
they also stated that doses below 250 mg. per kg. 
were not very effective, but later decided they had 
been a little too conservative (Downing, Kingsbury & 
Sloan, 1955) and that 220 mg. per kg. and over was 
usually very effective. Since 598 mg. of piperazine 
adipate are equivalent to 500 mg. of piperazine hexa- 
hydrate, it follows that 220 mg. of piperazine adipate 
are equivalent to 183.9 mg. piperazine hexahydrate. 
It was, therefore, decided to dose at the rate of coo 
mg. of piperazine base (estimated as the hexahy- 
drate) per kg. bodyweight. It was known that such 
a rate would be efficient, at least in the case of the 
adipate. Table I shows the weights of the different 
piperazine compounds used which are equivalent to 
200 mg. of piperazine hexahydrate. 

Thus each animal would receive an amount of 
piperazine base which would, providing no great 
absorption occurred, have a highly efficient anthel- 
mintic effect on Parascaris equorum and Trichonema 
spp. 


TasLe I 











Piperazine Weight of compound equivalent to 
compound 200 mg. piperazine hexahydrate 
Adipate 239 mg. 
Citrate 250 mg. 
Phosphate 400 mg. 
1-carbodithioic acid 166 mg. 








The weights of the different piperazine compounds used 
which are equivalent to 200 mg. of piperazine hexahydrate. 
The phosphate used was a dispersion of the salt in kaolin and 
not the pure salt. The figures given for piperazine—l— 
carbodithioic acid and piperazine citrate were supplied by the 
manufacturers. 


+ Allen & Hanburys. 
® Pipricide. 
6 Safersan. 
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(b) Experiments on foals Each animal was of approximate weight 600 lb. or 

The animals used in this part of the study were 272.4 kg. and all were dosed at the rate of 200 mg. 
naturally infected cross-bred ponies. All were born of piperazine base (estimated as the hexahydrate) 


in May and June of 1955 and all were dosed on the per kg. bodyweight, thus each received 54.48 g. of 
third day ot October. The approximate weight of base, given either as the adipate, citrate, phosphate 


each animal was 300 |b. or 136.2 kg. There were 15 or carbodithioic acid. 
ponies all told, and these were split into four groups, All animals were dosed at the same time by dis- 
each group being given one of the piperazine com- persing the anthelmintic in water and administering 
pounds by means of a stomach tube. The compounds it by stomach tube. All were kept under identical 
were dispersed in water prior to administration. conditions, sharing the same paddock. Faeces were 
Each animal was given 27.24 g. of piperazine base collected manually, at the same time, on each day of 
(estimated as the hexahydrate) 1.e., 200 mg. per kg. the experiment. 
bodyweight, either as the phosphate, adipate, citrate Results are shown in Table III. Judging from egg 
or carbodithioic acid. The results are shown in Table counts, there was no difference of anthelmintic activ- 
II. ity demonstrated between the groups. All counts fell 
Egg counts were carried out before, and for five to low figures. Differential cultures carried out on 
consecutive days after, dosing, samples being taken faeces samples taken after dosing showed that the 
manually at the same time each day. It will be readily residual egg counts were mainly attributable to 
seen that there was no detectable difference as shown Strongylus edentatus and to a lesser degree, Strong- 
by egg counts between the different compounds and ylus vulgaris. It appears then that all compounds 
also that no one compound produced a more rapid were inefficient against Strongylus edentatus. 
decline in egg count than the others. The foals were 
examined again 14 and 28 days after dosing and (d) Further observations on piperazine compounds 
although the strongyle egg counts had risen, counts Piperazine adipate 
of ascarid eggs still remained negative. This compound at the rate of 220 mg. per kg. has 
Egg counts were performed by the D.C.F. salt little or no effect on Strongylus edentatus. Downing, 
technique and if above 400 e.p.g., the Stoll Dilution Kingsbury & Sloan (1955) found that 660 mg. per 
method was also employed. kg. was of no value against this parasite and it is 
It is concluded, therefore, that between the various the author’s experience (unpublished information) that 
piperazine compounds tried there was no demon- 440 mg. per kg. is, as might be expected, inefficient. 


strable difference in efficiency against Parascaris 
equorum, nor against the strongyles present in the 
intestines of foals of five to six months of age. 


Piperazine-1-carbodithioic acid 

This compound has been administered at the rate 
of 100 mg. per kg. bodyweight to three adult horses, 
(c) Experiments on mares (Animals 36 to 38, Table IV), which were dosed by 

Twenty adult pony mares were used in an attempt dispersing the compound in water and administering 
to detect any difference in efficiency which the piper- it by stomach tube. Another horse (Animal 39) was 
azine compounds under consideration might have given the anthelmintic in bran mash at the rate of 
against the strongyle nematodes of the adult horse. 200 mg. piperazine base (estimated as the hexahy- 









































TaBLe II 
Strongyle e.p.g. Ascarid e.p.g. 

Animal Anthelmintic Days after dosing Days after dosing 

Before — —_—— Before —— ——— 
2 3 4 5 ® l 2 3 4 5 
1 Piperazine adipate 246 149 9 0 0 0 500 24 1 20 0 0 
2 a ‘ 162 25 5 1 1 1 400 1 0 0 0 0 
3 52 27 1 2 1 0 17 18 0 0 0 0 
4 Piperazine citrate 16 10 0 4 0 0 500 0 0 0 0 0 
5 162 122 5 1 0 0 200 26 0 0 1 0 
6 144 125 13 4 0 1 34 2 0 0 0 0 
7 300 381 40 6 1 2 500 200 ~=100 6 0 0 
8 Piperazine phosphate 142 206 2 1 0 0 32 900 0 0 0 0 
9 - e 243 140 7 5 1 y 100 35 0 0 0 0 
10 - - 185 222 31 2 1 0 400 34 1 l l 0 
11 ‘ » 54 24 0 0 0 0 200 2 0 0 0 0 
12 Piperazine—1—carbo- 

dithioic acid 47 109 10 0 0 0 600 600 200 9 0 0 
13 * om 400 400 124 6 5 2 10 0 0 0 0 0 

14 i é 30 7 7 0 0 0 2 0 3 0 0 
5 240 324 21 10 1 l 800 400 100 5 0 0 








Strongyle and ascarid egg counts carried out before and for five consecutive days after dosing foals with four different piperazine 
compounds, each animal receiving 200 mg. of piperazine base, estimated as the hexahydrate, per kg. bodyweight, given in the form 
of the anthelmintic mentioned. 
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Taste III 
Strongyle e.p.g. 
Animal Anthelmintic Days after dosing 
Before 

- 28 7] Ss 
16 Piperazine adipate 272 500 59 12 56 O 
17 ee . 47 10 0 1 1 4 
18 - - 147 162 0 0 6 5& 
19 a * 400 wm. wm tem 4 
20 a pm 129 27 15 1 .. 3 
21 Piperazine citrate 500 3389 6-31 0U8lCU7CSS 
22 ° “ 137 172 6 0 6 O 
23 ” e 117 15 9 0 4 3 
24 ” 31 21 1 0 1 3 
25 mm 182 44 >. -—. 2. — 
26 Piperazine phosphate 700 a. Se oe eee 
27 ” " 400 177 > 2 8 
28 * 350 325 49 12 40 34 
29 a ” 31 14 = 2 
30 a s 500 700 14 11 4 5 

31 Piperazine—1—carbo- 
dithioic acid 700 =#61,100 330 41 14 Ii 
32 ° & 319 900 164 10 2 3 
33 *” = 400 600 200 0 4 3 
34 - 230 31 36 6 6 1 
35 os am 355 341 34 0 O O 








Strongyle egg counts of adult mares carried out before and 
for five consecutive days after dosing with four different 
piperazine compounds, each animal receiving 200 mg. of 
piperazine base, estimated as the hexahydrate, per kg. body- 
weight, given in the form of the anthelmintic mentioned. 


drate) per kg. bodyweight. This medicated feed was 
placed before the animal at mid-day. After tasting a 
few mouthfuls, the feed was ignored, and the horse 
started to nibble at its bedding. By 5 p.m. a little of 
the feed had beeu consumed. It was decided to leave 
the feed before the horse all night; this was done, 
and by next morning it had all been eaten. 
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The compound has also been administered in bran 
mash to six adult horses at the rate of 100 mg. per 
kg. bodyweight (Animals 40 to 45). Five of these 
animals readily accepted the compound but Animal 
45, a four-year-old Shetland mare, was very reluc- 
tant to do so. Eventually the mash which had been 
offered at mid-day was left before the animal all 
night. The next morning half of it still remained; 
this residue was mixed in a dry feed and placed 
before the animal, who consumed it. Subsequent 
examination showed that in this one case the anthel- 
mintic was without effect, presumably because of the 
prolonged method of its administration. 

The results of these trials are set out in Table IV, 
in which are shown egg counts before and after treat- 
ment, together with the results of any cultures car- 
ried out on faeces. It will be noted that the small 
but persistent low egg counts seen after treatment 
are mainly attributable to Strongylus edentatus. It 
seems, then, that piperazine-1-carbodithioic acid is 
inefficient against this species. 

Table V shows the parasites which were voided 
in the faeces of Animals 36, 37 and 38 after dosing. 

The majority of helminths were passed on the first 
and second days after treatment. In the case of 
Animal 36 it was observed that the larvae of Gastro- 
philus intestinalis were passed up to the seventh day 
after dosing. Since this experiment was conducted 
when the appearance of these larvae in faeces is nor- 
mal (t.e., May), no relationship to the anthelmintic 
used can be postulated. 

It was decided to test the in vitro effect of piper- 
azine-1-carbodithioic acid against the larvae of Gas- 
trophilus intestinalis. Eighteen ‘‘bot’’ larvae were 
removed from a yearling horse at post-mortem exam- 
ination. The stomach wall was removed with the 
‘“‘bots’’- attached to it. The gastric tissue was 
thoroughly washed in normal saline and divided into 
two portions, one of which had ro larvae biting on 
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Total Before 





Animal dose Breed Age 


Taste IV 
Strongyle e.p.g. Ascarid e.p.g. 
After 
Before After 
Per Per Per Per Per Per 


cent. S.,cent. S. cent. 


count vulg. _edent. 


cent. S. cent. S. cent. 
Small count vulg. edent. Small 





Strs. Strs. 
36 68-lg Shire 2yrs. 1,000 3 32 65 29 4 89 7 400 0 
37 50 g T.B. 12 yrs. 136 4 7 89 6 3 89 8 0 0 
38 25 g T.B. 1 yr. 184 0 13 87 2 No larvae hatched 0 0 
39* 75-6g Hunter Aged 800 0 0 100 1 No larvae hatched 0 0 
40 45-5g Hunter 24 yrs. 27 0 3 97 2 0 100 0 0 0 
41 455g T.B. 20 yrs. 257 1 1 98 1 33 4 63 0 0 
42 45-5g sr 5 13 yrs. 167 0 7 93 2 21 58 21 0 0 
43 455g T.B. 7 yrs. 104 1 7 92 2 0 85 15 0 v 
44 45-5g T.B. 7 yrs. 500 0 0 100 2 3 90 7 0 0 
45 18-2g Shetland 4 yrs. 700 15 10 75 900 16 13 71 0 0 














The effect of piperazine—1—carbodithioic acid on the egg counts and larval differential counts of 10 horses. Animals 36-38 received 
100 mg. per kg. bodyweight by stomach tube. Animal No. 39 received a dose equivalent to 200 mg. of piperazine hexahydrate per 
kg. bodyweight mixed in bran mash, whilst animals 40-45 received 100 mg. of piperazine—1—carbodithioic acid per kg. bodyweight 
in bran mash. ‘The lack of efficiency seen in animal No. 45 is attributed to the erratic manner in which the dose was taken (see text). 


S. vulg. 

S. edent. 
Small Strs. 
T.B. 


Strongylus vulgaris. 
Strongylus edentatus. 
“ Small Strongyles.”’ 
Thoroughbred. 
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TaBLe V 








36 37 38 





Strongylus edentatus 20 7 0 
Strongylus vulgaris 69 2 2 
*“ Small Strongyles ”’ 3,094 272 598 
Parascaris equorum 2 0 0 
Gastrophilus intestinalis ll 0 3 








Parasites passed in the faeces of horses after treatment with 
piperazine—l-carbodithioic acid at the rate of 100 mg. per 
kg. bodyweight. The results for animals 36 and 37, taken in 
conjunction with the larval differential counts shown on Table 
IV, show a good efficiency against the small strongyles, but 
indicate a lack of effect on Strongylus edentatus ; this is 
even more marked in No. 38 where no S. edentatus individuals 
were passed, earlier examination having shown 13 per cent. of 
the eggs to be attributed to this species. 


to it and the other, eight. Both portions were 
immersed in 400 ml. of 0.2 per cent. HCl and kept 
at 37° C. To the jar containing the 10 bots was 
added 1.5 grammes of the anthelmintic. The effect 
was dramatic: within five minutes all larvae had 
become detached from the mucosa and although still 
alive, were reposing on the bottom of the container. 
All the eight larvae used as controls remained 
attached. After three hours, both containers were 
emptied and refilled with normal saline. No reattach- 
ment occurred overnight. 

It is thus apparent that there is an in vitro effect of 
piperazine-1-carbodithioic acid on the larvae of Gas- 
trophilus intestinalis. 

In view of the above it is rather disappointing that 
more ‘‘bots’’ were not observed in the faeces of Ani- 
mals 37 and 38 which were dosed in November and 
December respectively when, of course, these insect 
larvae are only about half-way through their gastric 
sojourn and are not normally found in faeces. 

Leiper (1954b) dosed a draught horse of 1,300 lb. 
by administering a drench at 150 mg. per kg. body- 
weight, and found, at subsequent post-mortem exam- 
ination, 35 larvae attached to the cardiac portion of 
the stomach near the entrance of the oesophagus. 
He suggests that it would be worth while dosing on 
an empty stomach. It seems that there is little or 
no action against Gastrophilus intestinalis in the 
stomach; either the compound does not completely 
dissociate or the liberated carbon bisulphide does not 
reach the ‘‘bot’’ larvae. The horse’s stomach has a 
rapid emptying time and this may well be related 
to the poor results obtained against ‘‘bot’’ larvae. 


Piperazine phosphate 

Piperazine phosphate was given to a four-month- 
old Thoroughbred filly foal at a rate of 200 mg. of 
piperazine base (estimated as the hexahydrate) per 
kg. bodyweight. The total weight of preparation used 
was 73 grammes, but half of this is accounted for by 
a kaolin vehicle in which the phosphate is dispersed. 

The piperazine phosphate was mixed in a bran- 
mash and placed before the foal. This animal had a 
healthy appetite and consumed the whole of the medi- 
cated feed in half an hour. Parasites were passed in 
the faeces for three days after dosing. The ascarid 
egg count prior to dosing was 1,000 e.p.g. This 
dropped to zero on the fourth day after dosing and 
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has remained so for three months. The strongyle egg 
count showed a drop from 95 e.p.g. to zero e.p.g. 

A total of 99 individuals of Parascaris equorum were 
passed in the faeces, of which 49 were immature. 
These were alive, as was shown by reviving them in 
Baldwin’s solution. Thirty-seven Trichonema spp. 
individuals were also passed in the faeces. 

Three months later the same animal again began 
to show ascarid eggs in its faeces. Reinfestation had 
probably occurred for the prepatent period for Paras- 
caris equorum is 12 weeks. It was decided again to 
administer piperazine phosphate at the rate of 200 
mg. of piperazine (estimated as the hexahydrate) per 
kg. bodyweight. Ninety g. of the kaolin salt disper- 
sion was given in bran mash and this was readily 
accepted. The ascarid egg count showed a drop from 
200 to o e.p.g., whilst the strongyle count was re- 
duced from 106 to 2 e.p.g. 

It is obvious, therefore, that one administration of 
the preparation cannot be relied upon to rid a foal 
of ascarids permanently. The duodenal population 
will be evacuated but unless the foal has already 
developed a resistance, reinfection may occur and 
subsequent treatment will be required. 

The compound has also been given in bran mash 
at the same rate as used above to another Thorough- 
bred foal who readily accepted it. A total of 73 
grammes was given and this reduced the ascarid count 
from 300 to 0 e.p.g. No significant effect was observed 
on the low strongyle count for this, prior to treat- 
ment, was never higher than Io e.p.g. 


Piperazine citrate 

A hunter gelding, aged 10 years, was dosed with 
piperazine citrate at the rate of 200 mg. piperazine 
(estimated as the hexahydrate) per kg. bodyweight. 
113.5 grammes of piperazine citrate was mixed in a 
bran mash, which the animal readily consumed. The 
results of egg counts and larval differential counts 
are shown in Table VI. It is concluded that the com- 
pound was efficient against the small strongyles but 
inefficient or only partially efficient against Strongylus 
spp. 

Piperazine citrate was also administered to a 
Thoroughbred foal at the same rate as that used 











* Taste VI 
Percent. Percent. Percent. Per cent. 
Day Strongyle S. S. S. Small 
€.p.g. vulgaris edentatus equinus  strongyles 
| 1,100 17 6° 9 68 
2* 1,400 21 17 10 52 
3 144 13 20 11 56 
4 72 11 44 37 8 
5 17 4 76 18 2 
6 24 2 74 20 4 
7 102 18 77 5 0 
S 62 1] 32 57 0 
9 15 8 48 44 0 








* Animal dosed on this day. 


The results of dosing a horse with piperazine citrate at the 
rate of 200 mg. of piperazine (estimated as the hexahydrate) 
per kg. bodyweight. 

Note the reduction in egg count due to the absence of the 
eggs of small strongyles ; an indication of their elimination 
from the host. 
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above. The animal consumed the 43.4 g. of anthel- 
mintic mixed in bran mash. The foal was infected 
with ascarids and to a very light degree with 
strongyles. A marked reduction in the ascarid egg 
count was observed. On the day of dosing this was 
1,200 e.p.g. and it fell to 4 the day after dosing and 
to zero on the second day. The strongyle count fell 
from 6 to zero e.p.g. Examinations were conducted 
for the next 20 days with negative results. 

A two-year-old Suffolk gelding weighing 915.3 kg. 
was dosed with 100 g. of piperazine citrate admin- 
istered in bran mash, which was readily accepted. 
This rate is considerably lower than that used in 
the above cases, but it was desired to attempt to 
fix a maximum dose at which piperazine citrate need 
be given. 

The animal was harbouring both ascarids and 
strongyles. The ascarid egg count fell from 24 e.p.g. 
on the day of dosing to zero, eight days after treat- 
ment. The strongyle count was depressed from 800 
e.p.g. to 5 e.p.g. Cultures on these faeces samples 
showed a drop in the percentage of small strongyles 
from 87 to 38, a rise in the percentage of Strongylus 
edentatus from 1 to 23 and a rise in the percentage 
of S. vulgaris from 12 to 39. Faeces were examined 
daily for a month after dosing with repeated negative 
results for ascarid eggs. The strongyle egg count 
gradually rose to 56 e.p.g. and this rise was accom- 
panied by an increase in the percentage of small 
strongyle eggs. 

The anthelmintic was obviously efficient against 
Parascaris equorum. It was only partially effective 
against Strongylus spp. and apparently not com- 
pletely effective against small strongyles for eggs 
attributable to this group were continually seen in 
faeces samples examined after dosing. 








In vitro comparison 

An in vitro comparison of the three piperazine salts, 
adipate, citrate and phosphate was carried out using 
Parascaris equorum kept in modified Baldwin's solu- 
tion (Cavier & Savel, 1952) to which the anthelmin- 
tics were added. 

Two concentrations of each salt were used, namely 
1:500 and 1:1,000, where the piperazine was in 
each case estimated as the hexahydrate. Groups of 
five worms were added to each concentration of the 
salts in question. One group of seven worms was 
placed in uncontaminated modified Baldwin’s solu- 
tion and this acted as a control. All groups were 
i maintained at 37° C. 

Worms were left in the media containing the drugs 
for 24 hours, after which all showed a suppression 
of movement. Those in the control group were, how- 
ever, still showing independent movements after this 
time. 

i All groups, including the control, were then placed 
# in fresh modified Baldwin’s solution and left at 37° 
1 C. for two hours, after which time they were exam- 
7 ined for their reactions to stimuli. 
. Spontaneous movement was classified either as 
1 good or feeble. Those not showing spontaneous move- 
ment were dropped sharply on the bench whence 
contractions of the body wall could be elicited at the 
anterior ends. The results are shown in Table VII. 
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TasBLe VII 
Total No. Spontan- Movement 
Drug Conc. of worms eous only when 
per group Movement dropped 
Piperazine 1:50 5 ##=.—2F. 8 
adipate 1 : 1,000 5 2G — 3 a 
Piperazine 1 : 500 5 1G. 2 F. 2 
phosphate 1 : 1,000 5 4G. 1F. van ee 
Piperazine 1 : 500 5 1G. 2F. 2 
citrate 1 : 1,000 5 — 2F. 3 
Control 7 2G. 5F — 








In vitro comparison of three piperazine salts, showing degrees 
of activity of ascarids after immersion for 24 hours in the 
anthelmintics and for 2 hours in Baldwin’s solution. The 
concentration of piperazine in each case being estimated as the 
hexahydrate. 

G ene Good activity.. 
F nm Feeble activity. 


The number of worms used precludes any great 
significance being attached to these results but no 
marked differences between the individuals placed in 
different piperazine salts could be detected. 

A more complete in vitro study on Ascaris lumbn- 
coides has been carried out by Standen (1955) and 
the results published here are in keeping with his 
conclusion that all three salts are equally efficient in 
inducing a state of narcosis in the worms. Standen 
found, however, that the worms affected by piper- 
azine phosphate appeared somewhat less active than 
those affected by the citrate or adipate. Such a dif- 
ference was not noted in this study and all indi- 
viduals of Parascaris equorum placed in 1:1,000 
piperazine phosphate showed spontaneous movement 
after recovery in modified Baldwin’s solution, whereas 
this did not occur with any other compound. Such 
a result is, however, in the author’s opinion, more 
likely to be explained by some individual variation 
within the worms themselves. 

Discussion 

There can be no doubt that piperazine is an effici- 
ent anthelmintic but it was impossible in the results 
obtained in these trials to detect any difference 
between the four compounds used when all were given 
at the same rate, namely, each administered so as 
to supply 200 mg. of piperazine base (estimated as 
the hexahydrate) per kg. bodyweight. 

It might be argued that any one compound would 
be efficient at a lower dosage rate, but from the work 
of Sloan, Kingsbury & Jolly (1954) and Downing, 
Kingsbury & Sloan (1955) it is known that reducing 
the rate of administration of piperazine adipate to 
below 220 mg. per kg. results in a falling off of 
anthelmintic efficiency. Such a phenomenon would 
also most likely be observed in the case of the citrate 
and phosphate. The main point is that all compounds 
seem to possess equivalent degrees of anthelmintic 
activity. If the adipate possessed any demonstrable 
superiority it would have been shown in these trials, 
contrasting with the inefficiency of the citrate and 
phosphate. 

The above considerations do not apply to piper- 
azine-1-carbodithioic acid. This compound was admin- 
istered at two rates, one rate contained an equivalent 
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amount of piperazine to that used when working with 
the adipate, citrate and phosphate. This was, as 
expected, efficient. Reduction of the dosage rate to 
100 mg. piperazine-1-carbodithioic acid per kg. body- 
weight seems, judging from egg counts, larval dif- 
ferential counts and helminths voided in faeces (Ani- 
mals 36 to 38 and 40 to 45, Table IV), to be as 
efficient as the higher dosage rate. This is probably due 
to the fact that the carbon disulphide with which the 
piperazine is coupled also has an anthelmintic effect. 

Despite the theoretical considerations mentioned in 
the introduction, there seems to be little or no dif- 
ference demonstrable in vivo or in vitro when piper- 
azine is coupled with the acid radicals adipate, phos- 
phate and citrate. Coupling with carbodithioic acid 
does provide added anthelmintic activity, but all 
compounds are equally efficient, providing they are 
given in sufficiently high doses. 

One point must be borne in mind when comparing 
the results presented here with those obtained by 
Dunn (1955): the species of parasites and the species 
of host animals are different. How far this consider- 
ation applies is largely a matter of conjecture. It 
is, for obvious reasons, difficult to undertake a truly 
accurate comparative trial using human beings. Dunn 
himself mentions that the regulation of food intake 
or premedication may influence results, Such criti- 
cisms are also applicable in some degree to the results 
presented here, but the animals used for the com- 
parative trials, namely the foals (1 to 15) and the 
mares (16 to 35) were managed under identical con- 
ditions, in addition to which all the foals were dosed 
at the same time as were all the mares. 

It is held that any significant difference in anthel- 
mintic activity between the compounds used would 
have been demonstrated under such conditions and 
the fact that no difference was observed is evidence 
for the conclusion that piperazine adipate, citrate and 
phosphate are of equal anthelmintic efficiency in the 
horse. 

No definite conclusions can yet be reached with 
regard to the relative palatability of the piperazine 
compounds. 

There seems little doubt that the great majority of 
horses accustomed to bran mash readily accept piper- 
azine adipate when it is given in this way. The author 
has given it to a further 14 Thoroughbred horses 
since the publication of a previous communication 
on this subject (Poynter, 1955b) and all accepted it 
with satisfactory results. 

Piperazine-1-carbodithioic acid has, to date, been 
given in bran mash to seven horses, five of which 
accepted it with no hesitation. Two others, however, 
were erratic in eating their medicated feeds and in 
one of them (Animal 45) this resulted in a loss of 
anthelmintic efficiency. This animal was a Shetland 
mare and it is likely that she was not as accustomed 
to bran mash as are Thoroughbred horses. 

Three horses have so far accepted piperazine phos- 
phate when given in bran mash, and three others 
have similarly eaten medicated feed containing piper- 
azine citrate. It seems that these compounds will be 
suitable for administration in the diet. 

The case of a Thoroughbred filly foal who refused 
bran mash even when it was unmedicated is worth 
mentioning here. The foal was given mashes daily in 


297 


an effort to accustom her to this type of diet but 
little success was achieved. She refused mashes con- 
taining piperazine citrate and piperazine phosphate 
and only consumed a mash containing piperazine 
adipate after being subjected to a period of starvation. 

It seems likely, therefore, that the majority of ani- 
mals will accept medicated feeds, but individuals who 
refuse to do so will be encountered, and probably in 
some cases a stomach tube will still have to be 
employed. 

Conclusions 

1. The piperazine compounds—adipate, citrate, 
phosphate and carbodithioic acid—were found to be 
of equal efficiency as anthelmintics in horses when 
given at a rate sufficient to supply 200 mg. of piper- 
azine base (estimated as the hexahydrate) per kg. 
bodyweight. All reduced ascarid egg counts to zero 
and all markedly reduced strongyle egg counts, the 
eggs remaining after dosing being mainly attributable 
to Strongylus edentatus. 

2. Judging from reduction in egg counts, larval 
differential counts and worms voided in faeces, it is 
concluded that piperazine-1-carbodithioic acid at a 
dosage rate of 100 mg. per kg. bodyweight is efficient 
against the small strongyles. It is probably also 
efficient at this rate against Parascaris equorum but 
further work must be done to establish this, for in the 
series given the compound at 100 mg. per kg. body- 
weight only one horse was harbouring this parasite 
and then only to a very light degree. 

3. It is already established that piperazine adipate 
is usually acceptable in bran mash and that medica- 
tion by this means does not decrease its anthelmintic 
efficiency. The other piperazine compounds used are 
also accepted by the majority of horses when given 
in this manner; there are, however, animals who 
appear to find medicated feeds unpalatable and no 
definite conclusions can yet be drawn with regard 
to relative palatability. 
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Tuberculin Testing of Pigs 


A. McDIARMID 
Agricultural Research Council, Field Station Comp‘on, Berks. 





LTHOUGH the incidence of tuberculosis in pigs, 

so far as the bovine type is concerned, will 

obviously decline progressively with the eradica- 
tion of the disease in cattle, many practitioners are 
still faced, from time to time, with enquiries as to the 
efficiency of the tuberculin test for the purpose of 
establishing and maintaining a tuberculosis-free herd 
of pigs. The object of this communication is to 
record the experience obtained at Compion in the 
use of this test over a period of many years. 


The Compton herd of Large White pigs which 
normally consists of about 60 sows and 450 pigs of 
all other ages, is tuberculin tested about once every 
six months; all pigs over weaning age are now injected. 
Any purchased animals are isolated and tested prior 
to admission to the herd. All the pigs are ear-num- 
bered for ease of identification. This programme 
commenced in 1938 and since then has proved to be 
effective in detecting tuberculosis on the few occasions 
when infection has gained access to the berd. Shortly 
after the initiation of the scheme several avian reactors 
were encountered. About this time avian tuberculosis 
was also confirmed in certain species of wild birds 
in the vicinity of the pig farm, and it is reasonable 
to suppose that this was the source of infection. 
Later, when infection with bovine organisms occurred, 
as a result of a breakdown in the sterilisation of 
infected milk which was being fed to the pigs, the 
test again proved its value by clearly identifying the 
infected animals. It should, perhaps, be stressed 
that with a practically self-contained herd such as 
exists at Compton there is little opportunity for pigs 
to harbour Mycobacteria long without being sub- 
jected to the tuberculin test. Luke (1952) among 
others, has shown how difficult it is to correlate skin 
sensitivity with post-mortem findings in old pigs of 
unknown history; sometimes in those cases sensitivity 
has waned and lesions may be found at post mortem 
in animals which have passed the test. Although 
acid-fast organisms may, in some instances, be 
demonstrated in a proportion of these lesions, cultures 
are difficult to obtain and even biological tests may 
fail to confirm the existence of viable organisms. This 
is especially so with avian cases. However, there 
is no doubt, provided a clear-cut history is available 
and tests are carried out regularly, that this method 
of detecting tuberculosis is very reliable. 


Choice of Test 
The method preferred at Compton consists of the 
injection, in the tissue at the base of the ear, of a 
single dose of tuberculin, avian in the right and 
mammalian in the left. Accordingly the test cannot 
be said to be truly intradermal. This is in general 
agreement with most workers although some still 


prefer the intradermal method, using the anterior 
edge of the ear. This latter method, in our opinion, 
is not satisfactory because of the necessity of holding 
the ear during injection. This sometimes results in 
bruising, and renders the subsequent reading of the 
test difficult. Moreover, from the practical point of 
view, it takes much longer to test pigs by this method. 


Restraint 


There is no actual handling of the pigs. They are 
crowded into boxes or into the dung passage in the 
Danish type of shed. It is most important to arrange 
for this to be done at least 15 minutes before com- 
mencing the test as the animals will, by then, be 
settled down. Sows near or just after farrowing can 
be approached quietly in their farrowing quarters and 
injected while recumbent. 


Choice of Instruments 


The syringes used are of the dental type containing 
1.0 ml. of tuberculin. The piston shank is graduated 
in tenths of 1.0 ml. and can be adjusted by a set 
screw to deliver 0.1 ml. at each injection. This 
pattern affords a much better grip than the ordinary 
record variety and yet is simple in construction. The 
syringes should be clearly marked with dyed stxing 
tied round the barrel, e.g. red—avian, blue—mam- 
malian. The type of needle used should be of an 
external diameter of S.W.G. 22 and 3.5 mm. from 
point to mount. Breakages are infrequent but, if a 
needle should break, the mount can be unscrewed 
and held over the flame of a small spirit lamp. The 
heat melts the solder holding the needle in place, 
and the broken portion is easily removed. It is 
preferable to discard this type of needle as soon as 
the initial sharpness is lost. 





Site for injection of tuberculin. 
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Choice of Tuberculin 

The tuberculin now used is P.P.D. (Weybridge) of 
ordinary strength as issued for the testing of cattle. 
Some workers have preferred the ‘‘ Retest ’’ variety 
and others have even employed dilutions of this 
tuberculin. We have never encountered any reaction 
in normal pigs as a result of the inoculation of the 
full strength tuberculin, and although it may be 
argued that the response to this tuberculin by an 
infected pig may be more severe than to the diluted 
brand, we consider that this is of no practical 
importance as any reactors are slaughtered immedi- 
ately after the test. By using the full strength tuber- 
culin there is less likelihood of missing an infected 
pig, whose sensitivity is of a low order, and 
consequently might not be detected by a weaker 
tuberculin. 


Method of Performing the Injections 


The site selected is at the base of, and behind, the 
ear as shown in the accompanying photograph. It is 
in fact at the junction between the ear and the neck, 
and the injection may be made at any point on this 
arc. 

The operator stands behind the pig’s shoulder and, 
if he is fortunate in being able to use both hands at 
once, holds the avian syringe in his right hand and 
the mammalian syringe in his left. The injections 
are made simultaneously, at right angles to the skin. 
This saves considerable time because if each injection 
has to be made separately, the movement of the 
animal—even in a restricted space—renders the 
second injection difficult. With the very short needle, 
described above, the tuberculin is introduced mainly 
into the skin and possibly the subcutaneous fatty 
tissue, the precise distribution of the tuberculin in 
each of those tissues not being known. The total 
amount injected is, however, 0.1 ml. Each injected 
pig is marked by an attendant. 


Reading the Test 


Forty-eight hours after inoculation, the pigs are 
examined by the simple procedure of placing some 
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food in the trough; with the Large White breed the 
ears fall forward as the pigs eat and any reactions 
can readily be observed. No measurements are made 
as there is a high degree of specificity with this test, 
cross allergy is practically absent, and avian and 
mammalian reactors can readily be identified. In our 
experience at Compton only one animal has shown 
a dual reaction, i.e. a reaction to both tuberculins. 
In this particular case no crganisms could be 
recovered culturally or biologically although a tuber- 
culous lesion was present in the submaxillary lym- 
phatic gland and therefore in this instance the 
possibility of a mixed infection could not be excluded. 
A positive reaction may vary from a puffy, oedematous 
swelling to frank necrosis with a purple centre and 
intense peripheral inflammation. Any degree of 
visible reaction can usually be considered positive. 
There has been no need to inject more tuberculin at 
the 48th-hour in any instance although this has been 
suggested as a worth-while procedure in doubtful 
cases. In some positive cases pigs showed a marked 
systemic reaction and were unwilling to rise and come 
to the food trough. 


Cases Detected by the Tuberculin Test at Compton 
A summary of these cases is given in the accom- 
panying table. 


Conclusion 
A series of tuberculin iests at six-monthly intervals, 
using the method described, can be of considerable 
value in establishing and maintaining a herd of pigs 
free from tuberculosis. Such a herd could readily 
be designated ‘‘ tuberculin tested.”’ 


Acknowledginent.—I am indebted to my colleague 
Dr. S. J. Edwards for information pertaining to the 
tuberculin testing of the pigs at Compton prior to 
1943. 
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TaBie I 


CasEs OF TUBERCULOSIS IN THE Pics aT COMPTON (FROM 1938-55) 








Avian reactors* 








Total 10 cases 


Mammalian reactors 





Total 9 cases 


All showed calcareous lesions in the submaxillary and/or mesenteric lymphatic All showed lesions in the submaxillary and/or 
glands. In one case the vertebrae were'involved. Only two cases were confirmed mesenteric lymphatic glands and the appear- 
biologically as the avian type, although smears from the lesions showed scanty ‘ ance of these lesions suggested recent 
acid-fast organisms in the majority of reactors. Many of these organisms were, infection. Again, organisms could usually be 
however, not well defined and these cases were considered to be retrogressive in detected in smears from the infected glands 


character. No avian reactors have been encountered since 1944. 


but generally they were few in number. 
Cultures obtained from all these pigs were 


* One of these reactors also showed a slight reaction to mammalian P.P.D. but confirmed as typical bovine strains. 


no culture was available for typing from this animal. 








Apart from these 19 cases, no macroscopic tuberculosis has been found during routine meat inspection of any pigs sent for slaughter 
from Compton during this period. 
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Leptospira canicola and Chronic Nephritis in Cats 


LIONEL A. HEMSLEY 
Croydon 





Introduction 


EPHRITIS in cats is a neglected subject; in the 

dog, however, Leptospira canicola is well recog- 

nised as a common cause. Bloom (1954) con- 
siders that feline nephritis is most frequently associ- 
ated with pyometra, metritis, cystitis, non-specific 
broncho-pneumonia, wounds and chronic infections; 
while the réle of leptospirosis remains to be deter- 
mined. Reinhardt (1952) refers to the common infec- 
tious diseases, poisons, and improper feeding as 
causes; and while the occurrence of L. canicola is 
uncertain, L. icterohaemorrhagiae has been found. 
Alston (1949) assumes that dogs are the source of 
all human L. canicola infections. 

In this paper six cases of chronic nephritis are des- 
cribed; seriological examination was made of four 
cases, three of which gave a positive reaction to the 
L. canicola agglutination test. There were no reactors 
to L. icterohaemorrhagiae. 


Incidence 


Bloom (1954) estimates that uraemia is responsible 
for nearly 3 per cent. of feline deaths, especially in 
older animals. A survey by Broom (1955) 1s of inter- 
est. Sera from 180 cats, destroyed for various reasons 
during the period April 27th, 1949, to June II, 1952, 
were tested against L. icterohaemorrhagiae, L. cant- 
cola, L. sejroe, L. pomona, L. grippotyphosa, and 
L. bataviae, Five cats included in the survey showed 
evidence of nephritis, three giving negative agglutina- 
tion reactions. In the table of positive results Broom 
suggests that titres of 1: 100 and higher could prob- 
ably be considered significant. (Table I.) 

The present author examined the urine of every cat 
destroyed from December roth, 1954, to February 
23rd, 1955, and found albuminuria present in 8 out 
of 14 cases. The former included the four cases of 
chronic nephritis tested serologically, and four eats 
with malaise, two of which were tested and had nega- 
tive sera. The four cats with malaise did not show 
significant kidney lesions on histological examina- 
tion. All the cats with albuminuria were males, entire 
or castrated, of both short-hair and long-hair breeds. 
The average age of the cases of chronic nephritis was 
12 years. The cases came from town and country 
homes, in Monmouthshire (A), West Glamorganshire 
(B, C, D) and Berkshire (E, F). The case details are 
tabulated. (Table II.) 


Symptoms 
Chronic nephritis in the cat clinically resembles the 
same condition in the dog, though the cat lingers on 
for a long time, even when severely affected. In the 
cases under consideration there was a history of loss 
of condition over several weeks, thirst, and poor appe- 
tite. (In case F nephritis had been diagnosed a year 


previously.) The muscles were wasted, and the coat 
harsh over the back. The breath had a foul odour, 
which differed somewhat from that of the dog. The 
buccal mucosa was often ulcerated, especially where 
there was excessive dental tartar. Four cases showed 
vomition, and two of these had diarrhoea. A dis- 
torted kidney was easily palpated when present. In 
advanced cases the temperature was subnormal. Ter- 
minal fits occurred in one cat, and chorea of the 
lower jaw in another. The difficulty of obtaining urine 
from the live cat reduces the likelihood of an early 
diagnosis. 
Post-mortem Examination 


The urine in all cases revealed a high protein con- 
tent on adding sulphosalycylic or nitric acids. Two 
samples (C, F) were tinged red. The kidney surface 
was somewhat irregular in cases C and E, and dis- 
torted in cases A and F, but the capsule always 
stripped easily. In the other cases the kidney 
appeared normal macroscopically. In some cases 
(C, E) the liver appeared pale and yellow but sig- 
nificant abnormalities were not noted in any other 
organs. 

The microscopical lesions in the kidney were very 
varied and merit a fuller description than can be 
given here. There did not appear to be any relation- 
ship between the clinical picture and the severity of 
the lesions. The least marked changes occur in cases 
B and E, which show scattered inflammatory foci in 
the cortex, infiltrated with round cells. There is an 
increase in the thickness of the arterial walls in case 
B. In case C these foci extended to the pelvic epi- 


TasLe I[ 


PosiTIvE RESULTS OBTAINED FROM 180 Cats TESTED FOR 
LEPTOSPIROSIS 











Reaction 
Sex Age to L. canicola’ Remarks 
(years) L. ictero 
Male 3 1/30 — 

5 1/30 — 

9 1/30 . 

9 1/300 -- 

9 1/100 — Nephritis 

10 1/30 -- 

11 1/30 — 

12 1/100 1/100 Some 
evidence 
nephritis 

13 (L. grippotyphosa 

1/30) 

13 —_— 1/100 

14 1/3000 —_ 

16 1/30 = 

Female 6 1/30 — 

16 1/30 1/10 

18 1/30 
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Taste II 
CasE Detaits. CHRONIC NEPHRITIS IN THE CAT 
Reaction 
Case Date Breed Age Sex Temperature Remarks to 
L. canicola 
A 10.12.54 Short-hair 124 years Neuter 99-5° Fits. — +++ 1/1,000 
vomition > 1/3,000 
B 18.1.55 Short-hair 12} years Entire 103-0° Vomition +++ 1/100 
diarrhoea ++ 1/300 
Cc 19.1.55 Long-hair stray Entire 97-5° Chorea +++ 1/30 
lower jaw ++ | 1/100 
D 23.2.55 Short-hair 10 years Neuter 101-5° Vomition Negative 
diarrhoea 
E 13.11.54 Short-hair 1l years Neuter 99-0° os 
F 24.11.54 Short-hair 13 years Neuter 100-0° Vomition — 








thelium, but the principal lesion affects the glomeruli. 
There is a thickening of the endothelial lining and 
basement membrane. The capsular epithelium is 
thickened and forms in places ‘‘epithelial crescents.’’ 
Some glomeruli are destroyed and replaced by 
fibrous tissue. Around the glomeruli are inflammatory 
cells, lymphocytes and a few plasma cells. Protein 
exudate occurs in some subcapsular spaces and 
tubules. The interstitial tissue and blood vessels 
appear normal. The liver in this case has a normal 
pattern but there are a few inflammatory areas around 
the portal tracts. 


More severe kidney changes appear in case F where 
areas of fibrous tissue, infiltrated with round cells, 
and tubular dilation are scattered throughout the sec- 
tion. In case D such changes are diffuse; many of 
the glomeruli are scarred, and may show crescent 
formation with thickening of the capsule. A picture 
of extensive tubular dilatation can be seen in case A, 
intermingled with large areas of fibrosis containing 
foci of round cells. Plenty of normal tissue remained 
in cases B and E, but very little could be seen in the 
section from case A. 


Examinations for bacteria and leptospira were 
carried out in cases A, B, C, and D. Special staining 
techniques reveal a few single and clustered gram- 
positive cocci in case C, while numerous silver stain- 
ing spiral bodies of uncertain significance can be seen 
in case D. No leptospira were demonstrated in the 
sections obtained from the reactors. 


Discussion 

It was not possible to isolate leptospira from these 
cases, due to the delay associated with being a con- 
siderable distance from the laboratory. It is generally 
accepted that the specificity of the agglutination test 
renders the demonstration of the organism unneces- 
sary in establishing a diagnosis of L. canicola infec- 
tion. The three cases all gave significant titres, and 
there was no cross agglutination with L. icterohae- 
morrhagiae. The fact that the cat may be a source 
of L. canicola must be of some importance to public 
health. 

It is interesting to speculate on the source and mode 
of infection. The male dog is probably infected as a 
result of his social habit of sniffing the urine of other 


dogs. The cat, however, is far more fastidious in its 
excretory habits, and except for the ‘‘spraying’’ of 
the tom the urine is usually concealed. 


Summary 

The aetiology of nephritis in the cat is obscure. 
Three cases of positive reaction to the L. canicola 
agglutination test are recorded, it is believed for the 
first time. 

The incidence of nephritis and leptospirosis in the 
cat is uncertain, but would appear to be low. The 
results of a survey of 180 cat sera are given. 


Clinically, chronic nephritis in the cat resembles the 
condition in the dog. The kidney changes may not 
be obvious macroscopically, and the histological pic- 
ture is varied, both ‘‘interstitial’’ and glomerular 
fibrosis occurring. 

The presence of L. canicola in the cat is of some 
interest to public health. 
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who have assisted in this investigation, especially Mr. 
A. B. MacIntyre of the Wellcome Research Labora- 
tories, who arranged for the examination of sera and 
post-mortem material from the first four cases; and 
Dr. J. C. Broom, of the Wellcome Laboratories of 
Tropical Medicine, who supplied the results from his 
survey of cat sera, the majority of which were pro- 
vided by Miss J. O. Joshua, F.R.C.V.S. 
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VETERINARIAN’S SUCCESS 


Congratulations to Dr. R. F. Montgomerie, whose 
Ayrshire cow ‘‘Otford Ina II’’ won the championship 
for dairy cattle at the Whiligh Cattle Breeding 
Centre’s first show of progeny got by A.I. The herd 
is run by Dr. Montgomerie’s son. 
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Current Literature 


ABSTRACTS 

Reproductive Efficiency and Serological Findings 
in Heifers Experimentally Infected with Vibrio 
foetus. Piastripce, W. N., et al. (1955). Am. 7. 
Vet. Res. 16 (61). 493-8. 


Ten animals were used in an experiment designed to 
determine if Vibrio foetus could be spread from heifer 
to heifer by contact, and to secure data on the correlation 
of serum and vaginal mucus antibody titre with breeding 
efficiency. 


Four were exposed to infection by swabbing the 
cervix with a suspension of viable V. foetus cells (Group 
1), four were similarly exposed by swabbing the vulva 
(Group 2) and the remaining two (Group 3) were left 
as controls. All heifers were placed in a barn with 
adjacent paddock. 


According to the criteria adopted all animals in 
Group 1 became infected, two heifers in Group 2 were 
infected in their first pregnancy and one in its second 
pregnancy, but the fourth heifer escaped infection. 
Both control heifers in Group 3 became infected by 
contact with the artificially infected groups. The 
authors conclude that V. foetus infection may be spread 
by contact exposure. 


Abstractor’s Note-——There is no indication that 
Plastridge and his colleagues have typed the strains of 
vibrio isolated according to the method of Bryner & 
Frank. There must, therefore, be considerable doubt 
as to whether or not some of the animals in this experi- 
ment were actually infected with V. foetus because 
considerable weight has been given by the authors in 
their criteria of infection to the cultural recovery of the 
organism. It is surprising that in the case of the second 
control heifer, which aborted on two occasions, no 
mention is made of the cultural examination of the 
foetuses. I.D.B.N. 


A Preliminary Report on the Identification of 
Vibrio foetus. BryNer, J. H., & Frank, A. H. (1955). 
Am. J. Vet. Res. 16 (58). 76-8. 

The authors show that two distinct types of vibrio 
may be recovered from the genital tract of both the 
male and female bovine. One type is always associated 
with either abortion or infertility and it is never recovered 
from virgin animals ; it is catalase positive and does not 
produce hydrogen sulphide. 

The second type can be found in both virgin animals 
and those that have been mated ; its presence alone 
does not cause infertility and it has never been recovered 
from aborted foetuses. This type is catalase negative, 
and produces hydrogen sulphide. There is little or no 
serological relationship between the two types. 

Based on these findings it is suggested that the 
catalase positive strain is Vibrio foetus, the true pathogen, 
whilst the catalase negative type is non-pathogenic. 

I.D.B.N. 
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A Vibrio Associated with Scouring and Mortality 
in Hoggets in New Zealand. Russi, R. R. 
(1955). N.Z. vet. F. 3. 60. 


Vibrios have been recognised as intestinal pathogens 
in calves and pigs. The author has demonstrated 
unidentified vibrios in smears of the intestinal contents 
of three hoggets dying after scouring and wasting for 
several weeks. Examination for parasites and Salmonella 
was negative. From one animal a vibrio was isolated. 
Its morphological and cultural characters were similar 
to those of V. foetus strains from cattle and sheep but 
were unlike those of V. cholerae. 


The disease was not as in two normal 
hoggets by drenching them with erated intestines 
and contents of infected sheep. Pregnant guinea-pigs 
inoculated with culture material aborted but a pregnant 
ewe was unaffected by the same treatment. 


J.S.P. 


BOOK REVIEW 


Experimental Surgery Including Surgical Physio- 
logy. By J. Markowitz. 3rd Ed.  Bailliére, 
Tindall & Cox, London. Price 76s. 6d. 


This new edition of a very firm favourite text-book of 
both undergraduate and graduate veterinarians will be 
most welcome, for it is even better than the second 
edition. Professor Markowitz has now two collaborators 
from the Ontario Veterinary School, Professor J. 
Archibald of the Division of Small-Animal Medicine 
and Surgery, and Professor H. G. Downie of the 
Division of Physiology. 

Although the two earlier editions contained very 
much of value to the veterinary surgeon the extensive 
revision and rewriting has increased the scope of this 
third edition so much, that it has now become an 
essential text-book. ‘The new edition has 851 pages 
compared with 546 in the second edition. The increase 
in text is due mainly to a thorough consideration of the 
more modern methods of anaesthesia, the care of 
animals, and general theatre and surgical techniques. 
The book was originally produced for students of 
human and veterinary surgery outside the British Isles, 
but the excellent description of therapeutic veterinary 
surgery in this edition will increase further its interest 
to those practising surgery in this country. The range 
of operations described extends from repair of diaphrag- 
matic hernia to the surgical treatment of anal glands. 
The majority of operations met with in small-animal 
practice are very. well described. 

It is pleasing to the reviewer to note that Professor 
Markowitz has not had to alter very much his most 
stimulating prologue and epilogue. The book con- 
tinues to show the stamp of Markowitz’s erudition and 
wit, as well as his profound knowledge of surgical 
physiology. The new collaboration appears to be a 
very happy one and in spite of the high cost this edition 
cannot be recommended too emphatically to all those 
associated with canine surgery. 
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News and Comment 


THE QUEEN’S WINNING ENTRY AT SHOW 


A 12-year-old cow, “‘Royal Gypsy,’’ entered by the 
Queen in the class for an in-calt cow or heifer born 
in or before 1952 not only won the first prize in its 
<class at the Oxford Agricultural Society’s show on 
May 8th, but also the championship spoon for the 
best female exhibit in the Red Poll classes. The 
championship went to a bull. 


PROGRESS IN 30 YEARS 

Some interesting facts and figures illustrating the 
remarkable growth of the profession in the past 30 
years were given by Mr. J. E. Wilson in his Presi- 
dential address to the Scottish branch*of the B.V.A. 
Having recalled that he qualified in 1926, and that 
the review he proposed to give thus covered the term 
of his own professional life so far, Mr. Wilson said : — 

“In 1926 the veterinary surgeon was chiefly 
associated with large-animal practice and the horse, 
although diminishing in numbers, was still of great 
importance. Veterinary surgeons were often popularly 
described as ‘ horse doctors ’ or ‘ cuddy doctors,’ and 
many regarded small-animal practice with contempt. 
The horse population has fallen steadily from 178,695 
in 1926 to only 45,092 in 1955. 

“* There were 3,507 members on the Register in 
1926; only two were women, and two more qualified 
later that year. The new women graduates were 
advised ‘ to eschew calving cases, the catching and 
casting of rough unbroken colts, and such like things.’ 
It was suggested that ‘an excellent competency 
awaits the first 20 or 30 ladies who will set up in 
private practice in the larger towns or seaside centres 
where dogs and their owners congregate.’ There is 
a Nathanial Gubbins touch in the order of priority. 

** Now there are 5,766 members on the Register, 
2,872 of whom are in general practice and 1,039 in 
whole-time appointments. The number of women 
veterinary surgeons is 378, of whom 213 are in general 
practice and 43 in whole-time appointments. 

‘* The fortunes of the veterinary profession have 
always been closely linked with the economy of 
agriculture, although this is probably not as marked 
to-day as formerly. In 1926 agriculture was a 
depressed industry; the financial prospects of the 
recent graduate were dim. Assistants in general 
practice were receiving as little as {2 or even less 
‘ live in.’ An assistantship in one of the veterinary 
colleges was a plum and was eagerly sought after— 
salary {200 per annum. A veterinary inspector of the 
Ministry received {250 rising by {15 to £450 but 
vacancies were few and preference was given to those 
who had served in H.M. Forces. A lieutenant in the 
R.A.V.C. received {1 per day. 

‘* The first accounts of their researches on the virus 
of foot-and-mouth disease were published by Stock- 
man and Minett, working at Weybridge, and work 
had begun at the recently opened Experimental 
Station at Pirbright. There was growing interest in 
sheep diseases. The nature of lamb dysentery had 


been determined, and the prophylactic value of B. 
welch antiserum reported by Dalling and _ his 
co-workers. There were valuable contnbutions on 
braxy by McEwan and on the use of male fern and 
carbon tetrachloride in liver rot by Montgomerie. The 
first reports of the work instigated by tne Field Dis- 
temper Council, and done by Dunkin and Laidlaw, 
showed that the disease was caused by a virus, which 
could be transmitted to the ferret, and that the ferret 
could be successfully immunised. In poultry B.W.D. 
was becoming of importance, gapes was a serious 
disease of chicks and fowl pox a major, highly fatal 
disease of adult birds. Fowl paralysis, as yet unknown 
in Great Britain, was becoming a problem in the 
U.S.A. 

‘‘ In 1926, of the four veterinary colleges at Edin- 
burgh, Glasgow, London and Liverpool, only the Dick 
would have been acceptable by modern standards; 
but the colleges were guided by four men, ali 
remarkable by any standards. Bradley, in 
Edinburgh, cultured, autocratic, erudite; Whitehouse 
in Glasgow, to whom the Glasgow College owed its 
very existence; McFadyean of London, of inter- 
national renown, and Share Jones of Liverpool, a 
giant in his own sphere. It is unlikely that we shal: 
see their like again. 

‘* Among its recent graduates, who can realise that, 
in 1920, the staff of the Glasgow Veterinary School 
consisted of one whole-time teacher (the Principal), 
two part-time teachers (retired), a man and a boy! 
To-day there are 33 whole-time teachers, four part- 
time teachers and 55 technicians. 

‘‘ A similar story of progress comes from Edin- 
burgh; not as spectacular, for the professional staff of 
15 and the technical staff of six, in 1926, more 
nearly approximated the staff in Glasgow in 1939. 
There is now a professional staff of 45 (plus five 
part-time) and a technical staff of 45. Staffs 
at the two older schools in England have also 
been greatly augmented. At London there are 64 
professional and 59 technical, and at Liverpool, 22 
and 29 respectively. In the newer schools at Bristol 
and Cambridge there are respectively 22 professional 
and 27 technical, and 26 professional and 21 technical 
staff. 

‘‘ The Veterinary Investigation Service, now an 
important branch of the profession, started from 
humble beginnings in 1923 when Norman Bisset was 
appointed as the first Veterinary Adviser at University 
College, Cardiff, through funds provided by the late 
Lord Glanely. In 1946 the service became an integral 
part of the Animal Health Branch, responsible to the 
Director at Weybridge. It now numbers 54 profes- 
sional officers and 84 technicians. 

‘‘ The Scottish V.I.O. service is comparatively 
young, almost 20 years junior. The Vast of Scotland 
College can claim seniority; their first officer was 
appointed towards the end of 1942;“Edinburgh came 
next in 1943, and Aberdeen in 1944. The staffs have 
increased greatly and sub-stations have been set up in 
each area. In the West there are now five professional 














304 


oflicers and five technicians; in the East five profes- 
sional officers and seven technicians, and in the north 
six professional officers and 10 technicians. 

‘“ Great changes have also taken place in the 
Animal Health Branch of the Ministry of Agriculture. 
In 1926 the staff consisted of 100 veterinary surgeons 
employed chiefly in dealing with the scheduled 
diseases. In 1939, largely as a result of taking over 
municipal and county veterinary staffs in the previous 
year, the number had risen to 343. The scope of their 
work has continued to enlarge and a whole-time staff 
of 410 veterinary surgeons is now employed.”’ 

THE R.V.C. ANNUAL BALL, 1956 

The Royal Veterinary College held their 164th 
Annual Ball on May 4th, at the Criterion Ballroom, 
Piccadilly. 

While coffee was being served, those present, and 
those in the region of Piccadilly Circus at the time, 
were obliged to listen to the Hunting Horn compe- 
tition. Mr. Bob Strang repeated his virtuoso per- 
formance of two years ago to be an easy winner. 

The dancing finished at 4 a.m. after which time 
most of the students who had been present went off 
to Covent Garden, where they shared the ‘‘ Opera 
Tea Bar ’’ with the fruit porters, who were by this 
time half-way through their day’s work. 





(Photo: M. Oxenham). 
Mr. Wilkinson, President of the B.V.A., presenting Mr. Bob 
Strang with the cup for winning the hunting horn competi- 
tion. Behind Mr, Wilkinson is Mr. John Stock, the R.V.C. 
- Entertainments Secretary. 

Mr. E. Wilkinson, President of the B.V.A., and 
Mrs. Wilkinson, were among the distinguished guests 
of the Students’ Union, others being the Principal and 
Mrs. Glover, together with senior members of the 
academic staff. The Presidents of the Union Societies 
of Edinburgh. Glasgow and Liverpool represented 
their various societies. 


CONFERENCE ON SHEEP PRODUCTION 
A very successful two-day conference was held at 
the University College of North Wales by the Royal 
Welsh Agricultural Society or Sheep Production. 
There was an attendance of some 150 to 200 farmers, 
and seven papers were read dealing with management, 
breeding, nutrition, health, marketing and wool by 


THE VETERINARY RECORD May 19th, 1956 
specialists from various centres. A veterinarian, Mr. 
W. T. Rowlands, contributed a paper entitled ‘‘ Some 
Major Diseases of Sheep.’’ The period reserved for 
discussion was very fully occupied and the speakers 
were all plied with questions by an enthusiastic 
audience. 

In the afternoon of the second day, the conference 
visited the College farm. Here are run a mountain 
flock of some 600 ewes which, throughout the summer, 
graze at a level above 3,000 feet. The flock, although 
commercial, is used for experimental purposes. The 
current observation in progeny testing is of consider- 
able importance. 


POST-GRADUATE CLINICAL GOURSE AT 
GLASGOW 

A Post-graduate Clinical Course will be held at the 
Veterinary Hospital of the University of Glasgow 
Veterinary School, from October Ist to 5th (inclusive), 
1956. Further information may be obtained on 
application to the Secretary, Post-graduate Clinical 
Course, Veterinary Hospital, Bearsden Road, Bears- 
den, Glasgow. 


IN PARLIAMENT 
Slaughterhouses (Policy) 

Mr. Dopps (May gth) asked the Minister of 
Agriculture, Fisheries and Food what decision he has 
taken in respect of the policy for slaughterhouses. 

Mr. Amory: The Government have decided to 
adopt with some modification the recommendations 
of the Interdepartmental Committee on Slaughter- 
houses as being, in the circumstances prevailing in 
England and Wales, the most practical means of 
securing the provision of adequate slaughtering 
facilities that are satisfactory from the standpoint of 
humane slaughter, hygiene and working conditions. 
Subject to slaughterhouses conforming to prescribed 
standards, to planning consent being given and to 
provisions for safeguarding public slaughterhouses, 
there will be a limited period during which meat 
traders will be free to build slaughterhouses of the 
size, design and in the places which best suit the 
requirements of their trade. 


The details of this policy are set out in a White 
Paper which is now available at the Vote Office. 


Myxomatosis 
Mr. Hurp (May roth) asked the Minister of 
Agriculture, Fisheries and Food in which areas 
myxomatosis in lethal form is still active. 


Mr. Amory: Myxomatosis is still slowly spreading 
in some parts of Cheshire, Derbyshire, Lancashire and 
the West Riding of Yorkshire; isolated rabbits with the 
disease are occasionally being found in other areas. 


Mr. Hurp: Does not my right hon. Friend agree 
that what happens this summer will decide whether 
rabbits are coming back widely as a major farm pest? 
Will he let us have a monthly report on the myxo- 
matosis position county by county to inform us 
whether rabbits are coming back and becoming 
established quite freely? 
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Mr. Amory: I agree that what happens this 
summer will be of vital importance to the future. 
I will consider the suggestion which my hon. Friend 
has made. 


Sheep Worrying 
Mr. Croucn (May toth) asked the Minister of 
Agriculture, Fisheries and Food the number of flocks 
of sheep that have been attacked by dogs this year. 


Mr. Amory: The latest available information 
relates to 1955. During that year, 3,076 attacks on 
sheep by dogs in England and Wales were reported to 
the police. 


Mr. Croucu: Is my right hon. Friend satisfied 
with the result of the constant appeals that are made 
to dog owners to restrain their dogs and to take more 
care? 


MR. Amory: I am not too happy about the position. 
We make these appeals from time to time with the 
co-operation of the National Farmers’ Unions and the 
animal welfare societies. In spite of that fact, the 
number of attacks remains at too high a level. I would 
very much like to see it reduced. 


Mr. CHAMPION: Is the Minister satisfied that the 
working of the Dogs (Protection of Livestock) Act, 
1953, is sufficient to prevent these attacks? 


Mr. Amory: I am not too satisfied about the 
present position. The number of casualties among 
sheep in the reported cases runs to about 8,000 per 
vear. That seems to be deplorably high. 


Sir L. Joynson-Hicks: Is my right hon. Friend 
aware that his appeals will continue to be of no success 
so long as local magistrates impose completely derisory 
penalties for these offences? 

Mr. Amory: I have no information about the size 
of the fines imposed, but I noticed that in the reported 
attacks fines were imposed in about 1,500 cases, and 
I was glad to see that. : 


House of Lords 

Lorv Forses (May oth): My Lords, I beg to ask 
the Question which stands in my name in the Order 
Paper. 

[The Question was as follows: 

To ask Her Majesty’s Government if they can state 
the estimated loss in value of (a) cattle hides (b) milk 
(due to bovine mastitis) as the result of injuries caused 
by cattle horns, also the amount of claims paid owing 
to accidents caused by cattle horns to humans; and 
whether Her Majesty’s Government propose to take 
any action to reduce the losses. ] 

THE JOINT PARLIAMENTARY SECRETARY, MINISTRY 
OF AGRICULTURE, FISHERIES AND Foop (EARL ST. 
Atpwyn): My Lords, I regret that we have no 
information upon which we could base estimates of 
these losses and claims. The answer to the last part 
of the noble Lord’s question is that it is our policy 
to encourage, though not to compe!, the de-horning 
of cattle. 
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Lorp Forses: My Lords, I thank the noble Earl 
for his reply. I am sorry he cannot give me more 
information about cattle horns. Cattle horns to-day 
are nothing more than malicious head ornaments. 
Perhaps the noble Earl would state whether Her 
Majesty’s Government would encourage farmers to 
de-horn cattle. 


LorD MACPHERSON OF DRUMOCHTER: My Lords, 
before the noble Earl replies, may I ask whether Her 
Majesty’s Government are aware that it is often a 
great mistake to interfere with nature, and especially 
in the case of dairy cattle? We do not know what 
mischief we may be letting ourselves in for. There- 
fore, I urge Her Majesty’s Government to take no 
notice of this agitation so far as dairy cattle are con- 
cerned. 

Eart St. ALpwyn: My Lords, it is our practice 
to encourage de-horning, and our officers in the 
National Advisory Service give advice on this matter. 
Farmers have been de-horning cattle in this country 
for a large number of years and, so far as I am aware, 
there is no evidence at all to support the theory that 
it is detrimental to cattle to have their horns removed. 
In the case of dairy cattle, when a fully grown horn is 
removed there is a temporary loss of milk, but only 
for a short period. 

Lorp Forsres: I thank the noble Earl for his 
reassuring reply. 


THE LABORATORY ANIMALS BUREAU 


The ninth Annual Congress of animal technicians 
was held at the Royal Veterinary College, London, 
on April 11th and 12th. On April 13th followed a 
Symposium on infections in laboratory animals. Both 
these meetings were organised by the Laboratory 
Animals Bureau of the Medical Research Council. 
The Congress was intended primarily for animal 
technicians, while the Symposium was open to 
scientific, medical and veterinary graduates, and to 
senior technicians. 

During the two days of the Congress papers were 
read covering a wide range of subjects. Mr. R. E. 
Glover, Principal of the Royal Veterinary College, 
officially opened the’ Congress and welcomed those 
present to the College. On the first day Professor 
Esther M. Killick took the Chair and presided over 
papers given by Mr. P. A. Young on “‘ The Statistics 
of Rat Breeding,’’ ‘‘ Pharmacology in General and in 
Commerce,’’ by Mr. F. F. McDonald, and ‘‘ Some 
Aspects of Infestation of Feeding Stuffs and its Control 
and Eradication ’’ by Mr. J. Davis. A selection of 
scientific films, including ‘‘ Handling Laboratory 
Animals,’’ was shown during the afterncon. On the 
second day of the Congress the Chair was taken by 
Dr. G. J. Popjak. The main paper of the morning 
was given by the guest speaker, Dr. J. F. D. Frazer, 
on ‘‘ Some Aspects of the Breeding of Laboratory 
Animals.’’ Miss A. P. Pockson gave an account of 
‘‘ The Breeding and Management of a Small Colony 
of Ferrets,’’ Mr. J. S. Smith spoke on ‘‘ The Irradia- 
tion and Metabolism of Monkeys.’’ Professor J. 
McCunn presided over a Discussion Group in the 
afternoon. Questions were taken from the floor of 
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the meeting and put to a panel of experts: Miss H. M. 
Bruce. (diets), Mr. R. Cook (control of diseases in 
laboratory animals), Mr. A. A. Tuffery (mice), Mr. 
C. A. Valentine (small-animal breeding unit). 

Professor J. W. Howie was in the Chair for the 
Symposium. In his opening remarks he observed that 
under ordinary laboratory conditions infection will 
inevitably affect animals, and it is possible for latent 
infection to be activated by simple experiments. He 
believed the risk of infection rose in proportion to the 
number of animals and to the size of the individual 
units in which they are accommodated. An important 
factor was to be able to recognise an infection as 
such. For this reason he welcomed the idea to hold 
this Symposium. 

Mr. A. A. Tuffery, speaking on ‘‘ Epidemiology and 
Laboratory Mice,’’ emphasised that a good knowledge 
of animal house management and hygiene together 
with some knowledge of the principles of epidemi- 
ology, are basic requirements for the intelligent control 
of disease in mouse colonies. Commenting afterwards, 
the Chairman remarked that this paper had empha- 
sised how badly the facts of an infectious outbreak 
were usually recorded. 

Speaking on ‘‘ The Control of Ectromelia in Mouse 
Colonies ’’ Dr. M. H. Salaman said that the close 
relationship between viruses of vaccinia and infectious 
ectromelia was now accepted. Several laboratories 
vaccinated their laboratory mice with sheep lymph as 
a routine precaution against ectromelia. He described 
an investigation to assess the efficacy of this procedure 
which found that definite immunity to revaccination 
lasted for at least six months. When vaccinated mice 
tested to judge their suitability for experiments on 
chemical carcengenesis, no significant difference in 
tumour incidence between vaccinated and non-vaccin- 
ated mice was observed. 

Professor W. L. Weipers told how the experience 
he had gained in the management of cats and dogs 
in veterinary practice could be applied to their 
maintenance under laboratory conditions. In his 
paper, ‘‘ The Control of Infection in Laboratory Cats 
and Dogs,’’ he outlined the points he considered 
important in maintaining healthy animals and controll- 
ing infection, and gave a brief account of the common 
diseases of laboratory cats and dogs. ' 

‘“‘ Infections in Laboratory Monkeys ’’ was dealt 
with by Dr. A. P. Goffe. He outlined the prophy- 
lactic measures that can be given to monkeys in transit 
and on arrival at their destination. He also gave an 
account of diseases to which monkeys are liable in 
the laboratory. 

The point that records were not sufficiently well 
kept was repeated by Dr. J. S. Paterson in his paper 
on the ‘‘ Control of Infection in Rabbits.’’ After 
giving an account of the diseases most common in 
rabbits, Dr. Paterson said a good standard of hygiene 
would do much to reduce these diseases. Intestinal 
disorders of young and growing rabbits were principal 
causes of loss and research into their causes and pre- 
vention was needed. 

Dr. R. F. Gordon did not think poultry were more 
susceptible to disease than other forms of livestock. 
The apparent high incidence of mortality was prob- 
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ably related to the artificial and intensive methods of 
production. His paper, ‘‘ The Control of Infection 
in Laboratory Poultry,’’ dealt mainly with the 
control of egg-borne infections of baby chicks and 
See and respiratory infections of growing 
stock. 

Speaking on ‘‘ Salmonella Infection in Laboratory 
Animals,’’ Dr. Joan Taylor said Salmonella infection 
was widespread throughout the animal kingdom and 
was of particular importance to animals living in 
confined quarters owing to the easy spread of the 
infection. 

Dr. B. Moore giving a paper entitled ‘‘ Infection 
in Laboratory Guinea-Pigs’’ reported results of 
experiments he had carried out into the spread of 
disease, with particular reference to the spread of 
Salmonellosis by the conjunctival route. 

The Symposium will be reported in full in L.A.B. 
Collected papers, Vol. 4, obtainable from the Labora- 
tory Animals’ Bureau, M.R.C. Laboratories, Holly 
Hill, Hampstead, London, N.W.3. The Congress 
will be fully reported in the Journal of the Animal 
Technicians’ Association, obtainable from the Hon. 
Secretary, Mr. A. E. Mundy, 5, Ouse Bridge Drive, 
Carlton, Nottingham. 
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THE REGISTER OF VETERINARY SURGEONS 

The name of Mr. James Douglas Galloway, c/o 
55, Shakespeare Road, Bedford, has been restored 
to the Register of Veterinary Surgeons with effect 
from May 14th, 1956. 

The names of Mr. Hans Raj Kapur, India, and 
Mr. Mohit Kumar Patra, India, are retained on the 
Register. 


HOLIDAY EXCHANGE 


The following children of continental veterinary 
surgeons are still hoping for exchange holidays, etc., 
with the children of British veterinary surgeons. We 
have been able to make arrangements for quite a 
number to date, but interested readers are still invited 
to write to the General Secretary for fuller particulars. 


France 
Exchanges 
15-year-old boy—Angouléme (Charente). Sum- 
mer, 1956. 
14-year-old boy—Montaigu (Vendée). Summer, 
1956. 


14-year-old boy—Champdeniers (Deux-Sévres). 
Summer, 1956. 

15-year-old boy—Avranches (Manche). Summer, 
1956. 

14-year-old boy—Neuvy-le-Roi (Indre-et-Loire). 
Summer, 1956. 

14-year-old boy—Toucy (Yonne). Would like 
to come to Britain this summer and have Eng- 
lish boy there next Easter (1957). 

— girl—Locmine (Morbihan) Summer, 
1956. 

18-year-old girl—Reims (Marne). Would like to 
come to Britain this summer and have English 
girl at Easter. 
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17-year-old girl—St. Bazeille (Lot-et Garonne. 
Would like to come to Britain this summer and 
have English girl at Easter. 
Au. pair 
17-year-old boy, would like to stay in Britain 
for 10 months but invite an English boy in 
exchange if desired. He could help British 
veterinary surgeon in practice, drives car, etc. 
Paying Guest 
16-year-old girl, mid-July to August 3o0th— 
South of England if possible 
Germany 
Exchanges 
16-year-old boy—Grebendorf-Eschwege (Hessen). 
18- and 16-year-old boys (brothers)—Fleckeby 
(Schleswig-Hoistein). 
Italy 
Exchange 
14-vear-old boy—Florence, Italy. 


FOOT-AND-MOUTH DISEASE 

Foot-and-mouth disease was confirmed on May 
15th among pigs at Senghenydd, Glamorgan. 

An area extending for approximately ro miles 
around the infected premises has been declared to 
be an Infected Area. 

The region affected comprises : — 

The City and County Borough of Cardiff; The 
County Borough of Merthyr Tydfil. 


IN THE COUNTY OF GLAMORGAN 

The Borough of Rhondda. The Petty Sessional 
Divisions of Caerphilly Lower, Caerphilly Higher, 
Kibbor and Miskin Lower. 

In the Petty Sessional Division of Cowbridge: The 
parishes of Llanharan,-Llanharry, Pendoylan, Peters- 
ton-super-Ely and St. Bride’s-super-Ely. 

In the Petty Sessional Division of Miskin Higher: 
The parishes of Aberdare and Llanwonno. 

In the Petty Sessional Division of Newcastle and 
Ogmore: The parish of Peterson-super-Montem. 


IN THE COUNTY OF MONMOUTH 

In the Petty Sessional Division of Bedwellty: The 
parishes of Rhymney, Tredegar, Ebbw Vale, Aber- 
tillery, Bedwellty, Abercarn and Mynyddislwyn and 
so much of the parish of Bedwas as lies within the 
Petty Sessional Division. 

In the Petty Sessional Division of Newport: The 
parishes of Henllys, Risca, Machen Upper, Machen 
Lower, Rogerstone, Graig, Michaelstone-y-Vedw and 
St. Mellons and so much of the parish of Bedwas as 
lies within the Petty Sessional Division. 

In the Petty Sessional Division of Pontypool: The 
parish of Llanhilleth. 


PERSONAL 

Births 

Cou.Lton.—On May 5th, 1956, to Miriam and 
Richard Coulton, M.R.c.v.s., of Hornchurch, Essex, 
a daughter. 

DonaLp.—On May 13th, 1956, te Margaret, wife 
of L. G. Donald, B.sc., M.R.C.V.s., a daughter 
(Gillian Mary), sister for Stewart. 
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Pryce.—On May 3rd, 1956, to Patsy, wife of Ray 
Pryce, B.V.SC., M.R.C.V.S., of 36, Park Street, Bath, 
Somerset, a son, Simon. 


SpENcE.—On May 8th, 1956, to Elizabeth, wife of 
J. Brian Spence, B.SC., M.R.C.V.S., of “* Summer- 
rods,"’ Hexham, Northumberland, a son, John 
Martin. 

SWARBRICK.—To Margaret Ann, wife of Olaf 
Swarbrick, M.R.C.v.S., of the Cricket Field, Fontwell, 
Sussex, a son, Oliver. 


R.C.V.S. OBITUARY 


We note with regret the deaths of the following 
members of the profession : — 

Boy Le, Vincent, C.M.G., M.R.C.V.S., Superintending 
Veterinary Officer, Ministry of Agriculture, Capt. 
late R.A.V.C. (S.R.). Graduated July 18th, 1912, 
London. Died May 5th, 1956, at Buenos Aires, aged 
65 years. 

SANDERSON, C. J., Major. Graduated December 
14th, 1898, London. Died in hospital in Sydney, 
N.S.W., aged 88 years, on March 2gth, 1956. 

Major Sanderson was born in England. His first 
professional appointment was in New Zealand, but 
soon after he served with distinction in the Boer War. 
He remained in South Africa in the Transvaal Vet- 
erinary Department until 1908. In 1910 he joined the 
N.S.W. Department of Stock and retired in 1937 when 
occupying the post of Senior Veterinary Surgeon of 
the Department of Agriculture. During this service 
he was for four years Manager of the Government 
Horse Breeding Station at North Bangarco and for 
nine years was Chairman of the Tick Board of Control 
at Lismore. In 1939 he was appointed President of 
the Military Purchasing Board for the Army. In his 
retirement he lived at Scone, New South Wales, 
Australia. 


CAPT. VINCENT BOYLE, C.M.G., M.R.C.V.S. 
Mr. P. D. Baylis writes : — 

His many friends will have learnt with great sorrow 
of the death of Capt. Vincent Boyle after a protracted 
illness which he bore with fortitude, and even with 
humour. He passed away on May 5th. 

Vincent Boyle was born at Wick, Scotland, in 1891, 
the second son of the late T. J. Boyle of Donamon, 
County Roscommon, Ireland, and educated in County 
Sligo, Ireland, and at the Royal Veterinary College, 
London. He qualified in 1912, after which he 
entered general practice, and later (1913) was 
appointed to the veterinary staff of the (then) Board 
of Agriculture as a Veterinary Officer. At the out- 
break of the First World War, he, with others of the 
staff, volunteered for active service with the Royal 
Army Veterinary Corps, serving during the greater 
part of the time in Egypt and the Middle East with the 
Egyptian Expeditionary Force. On demobilisation, 
he returned to his former appointment with the 
Ministry of Agriculture. 

He first visited South America in 1936 on behalf of 
the British Ministry of Agriculture in connection with 
the veterinary aspect of the export of meat to Britain 
and, after short periods in the U.K., was finally 
stationed permanently in Buenos Aires. Working in 
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collaboration with the veterinary staffs of the meat 
exporting countries of South America, great progress 
was made in veterinary control measures. 

A man of great charm and tact, Vincent Boyle had 
a ready wit and the Irishman’s love of the turn of a 
phrase. A bachelor, he was inevitably a great club- 
man, and was a member of the Farmer’s Club and 
Canning Club, London, and the English Clubs of 
Buenos Aires and Montevideo. 

Those who knew him weill—and they are many— 
will miss his presence and personality for a long time 
to come; and would wish to extend their very sincere 
sympathy tc his relatives. 

The funeral, with full Legion honours, was attended 
by a large number of his friends and by many 
notabilities including the British Ambassador, Sir 
Francis E. Evans, attended by the Naval and Military 
Attaché, Capt. B. D. Gallie. 


MR. AND MRS. PHILIP EMSON 
Mr. George Eaton writes: — 

The many friends of Philip and Doris Emson of 
Bourne were staggered to hear of the tragic accident 
in which they both lost their lives. They were return- 
ing from Pontefract on the evening of April 26th, 
when their car was involved in a collision with a lorry, 
on the Great North Road, some four miles north of 
Doncaster. Philip was dead when taken from the car, 
and Doris succumbed before reaching hospital. 

Philip Emson was a member of a_ well-known 
agricultural family in the Haverhill district of Suffolk, 
and came to Bourne almost 30 years ago, soon after 
he graduated, to take over from the late Mr. J. H. 
Holmes. By his ability and integrity he had built 
up a very large practice, covering a wide area of 
Lincolnshire and the adjoining counties. In such a 
predominantly agricultural area he was naturally 
mainly concerned with the welfare of farm stock, but 
he did not neglect small animals, and pet owners 
consulted him from considerable distances. In this 
sphere of his work Doris was particularly helpful, 
their house and kennels at Bourne being a veritable 
““ home from home ”’ for sick pets. 

Philip was a modest and unassuming man, with a 
shy, almost diffident manner, but he was an extremely 
able clinician, and a man of sterling character. 

The esteem and affection in which they were both 
held was testified by the very large and representative 
congregation at their funeral at Bourne on May 2nd. 
So creat were the numbers of mourners that it was 
quite impossible for the Methodist Chapel to hold 
them all, and the simple, impressive service was 
relayed by loud-speaker to many who had perforce 
to stay outside. Among this large gathering were 13 
members of the veterinary profession who had come 
to pay their last respects. 


COMING EVENTS 
May 
24th (Thurs.). General Meeting of the Herts and Beds 
Division, B.V.A., at the Red Lion Hotel, Luton, 


7.30 p.m. 

25th (Fri.). Ordinary General Meeting of the Royal 
Counties Division, B.V.A.,‘ at the Bull’s Head 
Hotel, Aylesbury, 2.30 p.m. 
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26th (Sat.). roth Annual Sports Day of the Royal 
Veterinary College Athletic Club at the Goring 
Recreation Ground. 

30th (Wed.). Annual General Meeting of the Vet- 
erinary Benevolent and Mutual Defence Society at 
The Midland Hotel, Manchester, 2.30 p.m. 

June 


ist (Fri.). Meeting of the Western Counties Division, 
B.V.A., at The Rougemont Hotel, Exeter, 2.30 


.m. 

6th (Wed.). 113th Annual General Meeting of the 
Royal College of Veterinary Surgeons at 10, Red 
Lion Square, London, W.C.1, 12 noon. 
Annual General Meeting of the Victoria Veterinary 
Benevolent Fund at 10, Red Lion Square, immedi- 
ately following the Annual General Meeting listed 
above. 

7th (Thurs.). Annual Meeting of the R.A.V.C. Golfing 
Society at the North Hants Golf Club, Fleet, 
10 a.m. 

8th (Fri.). Annual Dinner of the Royal Army Veterin- 
ary Corps Officers Club at Grosvenor House, 
Park Lane, London, W.1. 
Meeting of the Welsh Branch, B.V.A., at Aberyst- 


gth (Sat.). 14th Annual General Meeting of the Society 
of Women Veterinary Surgeons at the Royal Veten- 
nary College, Camden Town, N.W.1, 2.15 p.m. 

13th (Wed.). Summer Meeting of the Central Division, 
B.V.A., at the Cooper Technical Bureau, Berk- 
hamsted, Herts, II a.m. 

14th (Thurs.). Meeting of the Technical Develop- 
ment Committee, B.V.A., at 7, Mansfield Street, 
London, W.1, 11.30 a.m. 

20th (Wed.). Meeting of the Midland Counties Divi- 
sion, B.V.A., at the Raven Hotel, Droitwich. 

22nd (Fri.). Annual General Meeting of the Lincoln- 
shire and District Division, B.V.A., at the George 
Hotel, Grantham, 2.15 p.m. 


July 
11th, 12th and 13th (Wed., Thurs. and Fri.). B.V.A. 
Council and Committee Meetings in London. 


September 
16th to 22nd (Sun. to Sat.). 74th B.V.A. Annual Con- 
gress at Royal Leamington Spa. 


R.C.V.S. EXAMINATIONS 


June 7th, Thursday. D.V.S.M. Written Examina- 
tions commence at Edinburgh. 

June 11th, Monday. D.V.S.M. Oral and Practicals 
commence. 

June 21st, Thursday, and June 22nd, Friday. 
M.R.C.V.S. Written Examinations. 

June 25th, Monday. M.R.C.V.S. Practical and 
Orals commence (Panels ‘‘ A’’ and ‘‘ B’”’). 


ADDRESSES OF DISEASE INFECTED PREMISES 


The list given below indicates, first the county in which 
are situated the premises on which disease has been con- 
firmed, followed by the postal address and date of outbreak. 


Anthrax 


Dumfries. South Corbelly Farm, New Abbey (May 10). 
Lancs. Gillotts Farm, Gillotts, Chadderton, Oldham (May 
10). 
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_Northants. Wharf Road Meadow, Wharf Road, Higham 
Ferrers, Wellingborough (May 9). 

Staffs. Ley Farm, Gom’s Mill Road, Longton, Stoke-on- 
Trent (May 8); Brown Lees Farm, Brown Lees, Stoke-on- 
Trent (May 9). 

_Yorks. Scargill Farm, Scargill, Barnard Castle (May 8); 
Elmcroft Farm, Tickton, Beverley; Midgley Farm, Baildon 
Green, Baildon, Shipley (May 10). 


Fowl Pest 
Herts. 2, Bryfield Cottages, Flaunden Lane, Bovingdon, 
Hemel Hempstead (May 8). 
Lancs. Crime Bridge Farm, Woodhouses, Ashton-under- 
Lyne (May 9); 2, Smallholding, Sherdley Road, St. Helens 
(May 10). 


Foot-and-Mouth Disease 


Essex. Childerditch Hall Farm, Little Warley, Brent- 
wood (May 9). 


Swine Fever 
Berks. La Retraite, Skimped Hill Lane, Bracknell (May 
). 


Dorset. Wakeleys Farm, Whitchurch Carnicorum, Brid- 
port (May 14). 

Essex. Hillhouse, Copford, Colchester (May 11). 

Herts. Leewood Farm, Harthall Lane, Kings Langley 
(May 10). 

Kent. Court Lodge Farm, Sholden, Deal (May 10). 

Lincs. Wildmere, Little Side Lane, Kirton Holme, 
Boston (May 10). 

Montgomery. Bronafon, Llansantffraid (May 9). 

Norfolk. Church Farm, North Elmham, Elmham, Dere- 
ham (May 10); Narrowgate Farm, Beeston, Kings Lynn 
(May 14). 

Oxford. Eastwyke Farm, Abingdon Road, Oxford (May 


Salop. Nickless Farm, Milson, Cleobury Mortimer, 
Kidderminster; Mere Cottage, Tong Norton, Shifnal (May 
9). 

Staffs. Melville, Fortesque Lane, Rugeley (May 10); No. 
1 Holding, Longridge, Dunston, Stafford (May 11); Old 
Road Farm, Old Road, Armitage, Rugeley (May 14). 

Warwicks. Glebe Farm, Sambourne (May 14). 


Yorks. The Forest, Scorton, Richmond; Westgate Build- 
ings, Monk Brétton, Barnsley (May 9); Margate Street 
Allotments, Grimethorpe, Barnsley (May 11); Ashfurlong 
a Dore, Sheffield; Manor Farm, Routh, Beverley (May 





The views expressed in letters addressed to the Editor represent the 
personal opinions of the writer only and their publication does not imply 
endorsement by the B.V.A. 





Professional Ethics and Salesmanship 


Sir,—I would like to know if other members of 
the profession have had trouble with salesmen from 
manufacturing chemists and animal food products 
calling on farmers and, in order to promote their 
sales, offering the services of their firms’ veterinary 
staff. I have come across several cases like this 
recently, culminating in one case where I was still 
investigating an outbreak of trouble in a flock, with 
the very able assistance of the staff of a laboratory 
of the Ministry. 
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A position such as this is very difficult to deal with 
from the practitioner’s point of view and also, I am 
sure, that of the veterinary staff of the firms con- 
cerned who have little or no control over the firms’ 
salesmen. If the practitioner tells the client he 
does not wish for this extra assistance it may well 
be inferred that he is loath to do so in case such 
outside assistance may reveal that the practitioner 
and the laboratory he is consulting have overlooked 
something. It is difficult to explain to the client the 
professional ethics involved; he is not interested in 
these but, quite naturally, simply wants to have all 
the help he can get, as quickly as possible, and he 
will clutch at any straw which, he thinks, may solve 
his problem in his impatience to get quick results. 

Any manufacturing firm is quite entitled to employ 
a member of the profession to advise on the 
production of their product, but I do not think they 
are entitled to prostitute the knowledge of members 
of the profession, whom they employ, by permitting 
their salesmen to tout that knowledge in order to 
effect sales. I know that there are many excellent 
members of the profession working with (or should 
I say ‘‘ for’’?) manufacturing firms, and the great 
majority of them are very punctilious in the manner 
in which they carry out their duties. I do feel, how- 
ever, that such conscientious members of the pro- 
fession may open the door to less conscientious 
professional staff permitting themselves, and the 
profession to which they belong, to be made use of 
purely and simply for publicity, and in order to 
enhance the sales of, perhaps, an untried product. 

In the case I have in mind this latter question 
does not, fortunately, arise, but it has placed me in 
a very difficult position both with my client and with 
the Ministry laboratory with which I am working. 


Yours faithfully, 
ALEX A. KIDD, 


Priest End, 
Thame, 
Oxon. 


February 23rd, 1956. 


Dislocation of the Hip in the Dog 


Sir,—I, too, was surprised at the tone and content 
of Mr. Franklin’s letter on the subject of dislocation 
of the hip. It is small encouragement for anyone 
to publish clinical findings if they are to be received 
in such a manner. I would assure Mr. Franklin that 
if he takes the trouble to restrict movement—if neces- 
sary by using a figure of eight bandage round the 
hock—he will obtain a high percentage of success in 
permanent reduction. I have X-rays in plenty to 
prove the point,. as, I am sure, Mr. Knight must 
have also. 





Yours faithfully, 
ARTHUR G. WELCH, 
4 Robertson Road, 


Brighton, 5, 
Sussex. 


May t2th, 1956. 
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Sir,—The article and photographs on this subject 
by Mr. R. W. J. Knight were extremely interesting, 
but, as Mr. R.-D. Franklin rightly pointed out, the 
most interesting question is, how can one ensure that 
the dislocation is permanently righted? 

It seems to me unfortunate that Mr. A. B. Hendry 
should question Mr. Franklin’s humanitarian prin- 
ciples. The use of a deep-muscle counter-irritant is, 
in myview, a treatment of debatable value, while 
careful restriction of movement for a week or two 
in a lively young dog is more easily advised than 
attained. 

We find ourselves once more dependent on the 
i i healing power of nature, and if Mr. Franklin ever 

if finds himself in trouble with the R.S.P.C.A. or any- 
one else through his recognition of this obvious fact 
it would seem safe to suggest he will be unsupported 
by members of his profession. 


Yours faithfully, 
F. B. EDWARDS. 





‘* Newgate,”’ 
; Llanbrynmair, 
‘ Mont. 


May t2th, 1956 


Experiments on Animals 
Sir,—It happens that a broadcast discussion in 
which I took part was the immediate efficient cause 
of the correspondence on experiments on animals, 
to which you refer in your issue of May 5th, in The 
Observer. 

It is not my wish to initiate a similar discussion 
in the columns of your journal, but I may perhaps 
be permitted to make one point. In your annota- 
tion you remark that: 

‘‘ There is a general desire . . . to ensure that 
laboratory animals should be humanely treated and 
spared all unnecessary pain.’’ 

It is my sincere hope that you are right in suppos- 
ing that this desire exists ‘‘ at least as much among 
research workers as anybody else,’’ but such an 
attitude begs the whole question. The operative word 
is ‘‘unnecessary,’’ the implication being that the 
causation of pain is justified in the course of research, 
provided that it does not exceed the limits imposed 
by the nature of the research project. 


May 19th, 1956 


There are, one may hope, few people to-day who 
would defend—tlet alone practise—the infliction of 
pain beyond the limits necessary for the carrying out 
of a given experiment, but the controversy about 
““ vivisection’’ turns primarily upon the very 
assumption that the end (the acquisition of know- 
ledge or the relief of suffering) justifies the means 
(the infliction of pain upon animals). The essence 
of this controversy is, and always has been, the extent 
to which research should be limited by moral con- 
siderations. 

: Yours faithfully, 


PETER D. TURNER. 
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Cave Cottage, 
Oakridge Lynch, 
Stroud, Gloucestershire. 


May 8th, 1956. 


The Research Defence Society 


Sir,—On more than one occasion recently there 
have been broadcast programmes on the subject of 
animal experiments in which professional men have 
taken part. May we, through the courtesy of your 
columns, invite any veterinary surgeons who may 
be asked to take part in future programmes of this 
kind to remember that the Research Defence Society 
exists to help them in just this sort of activity. 

Yours faithfully, 
W. LANE-PETTER. 
Hon. Secretary. 
11 Chandos Street, 
Cavendish Square, 
London, W.1. 


May 11th, 1956. 








ADVERTISER'S ANNOUNCEMENT 


Burroughs Wellcome & Co, announce the introduction of 
‘‘Wellcome’’ brand Improved Tetanus Toxoid (Veterinary). 
This new product, developed at The Wellcome Research 
Laboratories, stimulates a first rate immunological response 
with little local reaction even in thoroughbred animals. 

‘‘Wellcome’’ Improved Tetanus Toxoid replaces ‘‘Well- 
come’’ Tetanus Toxoid (A.P.) and is issued in containers 
of to c.c. and 100 ¢.c. 





DISEASES OF ANIMALS ACT, 1950—GREAT BRITAIN 
Summary of Returns of Confirmed Outbreaks of Scheduled (Notifiable) Diseases 








Anthrax Atrophic Rhinitis Foot-and-Mouth Fowl Pest 


Sheep Scab Swine Fever 
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